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Introduction.
The electrical properties of thin oxide layers have been extensively studied and are of great importance for MOS VLSI reliability. This subject has recently gained considerable importance because of new applications of ultra thin Si02 layers. Indeed EEPROMs and related devices derive advantage from the current flowing through the oxide layer under an electric field ranging between 9 and 13 MV cm-1. The reliability of the device is a critical parameter related to the behaviour of the insulator under such fields.
In particular a breakdown mechanism has been observed for various thickness and oxide preparation parameters associated with negative [1] [2] or positive [3] [4] charge storage in the insulator and interpreted in terms of avalanche multiplication [5] or electron trapping during current injection [6] . [7] .
First the electrical properties of MIS capacitors at low field will be presented followed by the results about breakdown. equations assuming a metal to semiconductor barrier height equal to -0.06 eV [9] . As shown on figure 3 this field is independent of the insulator thickness dox in agreement with Fowler-Nordheim injection. Second if we plot the J-Y curve in a Fowler-Nordheim graph the curve is linear within the whole current range (Fig. 4) . Assuming an electron effective mass in silica equal to 0.5 [10] [11] . This behaviour has been found very reproducible from device to device and stable after three monthes without applied bias although the devices were not passivated. This reproduce ability together with the proportionality observed for thicknesses lower than 100 A between the current and the device area (Fig. 5) show that the insulating layer is certainly uniform and that the conduction does not take place on local sites at least before breakdown. Furthermore no instability has been observed at low level [12] .
A deviation from the current proportionality to the device area has been observed for oxide layers thicker than 100 Á. Probably this can be due to a thinning of the oxide near the edge of the isolation oxide as already observed experimentally [13] and predicted theoretically [14] . It should, be noticed for instance that with a 130 A (185 Â) thick oxide layer a 10 % thinning of this layer over a peripheric region with area 10 % (1 %) of the total area results in a current proportional to the perimeter of the device (slope equal to one in Fig. 5 [16] to 0.66 [17] for Si02 layers. A value of 0.5 is predicted by the simplest breakdown theory based on avalanche ionization in the oxide layer [18] . In figure 11 .
Even if the breakdown appears to be related to the creation of a positive space charge possibly at the origin of an impact ionisation mechanism this last phenomenon is not at the origin of the positive charge. 
